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(54) DRY ETCHING METHOD 

PROBLEMTO BE SOLVED: To prevent a gate insulating 
film from being broken and. at the same time, to well 
ISST the uniform anisotropic shape of the insuring 
film without relying upon the roughness and denseness 
of a pattern. 1C - 
SOLUTION: In a dry etching method, a mask pattern lp 
fs 0 forme2 on a semiconductor .ayer 1 4A anc .first etoh.ng 
treatment is performed for removing about 70% of the 
areas of the semiconductor layer 14A under the 
openings of the mask pattern 15 by using a first etoh.ng 
gas containing chlorine and bromine. Then second 
etching treatment is performed for removing the areas of 
the semiconductor layer 14A under the open.ngs of the 
mask pattern 15 by using second etching gas containing 
more bromine than chlorine. 



it 



X 




n 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 



m »mm» «p> » & ee » it * * <*> S£E£5!!i 

(P2000 -58511A) 
(4 3)&BB y^!2¥2^25B (2000.2.25) 

— " ~ j-rH*(#*> 

©DInta' ■«■» /302 J 5F0 0 4 

H01L 21/3065 H01L p 




(21) UH## 

(22) tt§m 



1$K3F10-218777 
*fK10^8^3B(1998.8.3) 



(54) [5SW©fc*3 F?-fXy?>f2tt 
(57) [S«^] 



(71) tHBA 000005843 

arFtrcrwiwfirtfc 
*»s»«fli#«ri#i^ 

(72) 369I# i£ffl # 
(72)5S"»t Hlf 1* 
(74)^8A 100077931 



IB 



■> r 






(2) 



ifcBfl 2000-5851 1 



[1MM»#<D«SBB] 

p^-v*£t^**'<*-^^'*-*"*- , '*' / * ;? 
* /< * - ^<£>IS q «Stf>Tffl9o««<o» £ #|6J0>- 

fti , IE -r* ; 5'/<*-vS:^**i:U AWE* 1 

«<d«*-C*> o -CntJlE^ l if*- v ^ XSI^fcv *"C« 
# L fc SB # 1 1* 5 * 2 » * " y ^ Xm fc * * * X 



»i-*-5»#JS4i;:ta<firo 

[M*>K8] HfJiEfgl^-y^^lS^ 31 ^^ 
itSliflillE^ ioayfv ^l® 1 * * y * 9 
fc * ft V x =. t *tt* fc 1 X I* 4 KB*«> K 5 A * 

[ffi**9l i|1lBSM^^^#*&^ 2<D31 
y*:^j!f*tt. C 12 . HCK S i C 14 XI4BC 

[n*4(io] ttiBfsi^y^^*^* 52 * 75 

^yf-yy-Htt* Bri.HBr.SiBr, XI±B 
Br! ^tfwfc«r»«ti-S»**lXtt4U:f!««) 
|,'7/flyf y^*S. 

[IS** l 1 1 *««J±«t»B«*»*'*"* IMW,! * 

itsSi© 31 ^^"^*' 1 ®^- 

? - ycoffl p »roT«l»«*^*> ° ^Sf^ 1 ns. y <? 

^^XSt«rfilK.-CV>5Zt^»i-rSK5^^y^ 

[000 1] 
[0 0 0 21 



(3) 



H#Bfl 2000-5851 1 



[0 0 0 3] 

fc5o HI 114Gb i t&DRAM{£miC*5tt3y-b 
©Sl^Xg<^15«?)5fc&*L-^S° Eilic^i-J; 
Sic, •>!) a^bftS^fHKi 0 1 ro±®»-li^ 
-hBMbBtl 0 2«WS1V WII'/Ja^M 
«&<75.7*-b®1£i 0 3*K9'f*t/^i'^*9»« 
&y-htii0 3©lffiici^^^'^ 
-yi04«M8*iW5. *-MM*l0 2«« 

l0 2C!MUW«Hl0 5as*C-CL*5. 

ftRi0 2i©a««ti s S?>l^< ,!t5fc *- 
gntig 102 ^sfch-r l* b . 
10 0 0 41 -*, «u'/!)3^-miai o 

gjt^jtft;** (HBr) 3 
^f%.<nf-Y%)&\ ozn^htm^<o^7.9^ 

[00051 znzse., m&mzm**fa<»*y l *-> 
[oooel *fc, **-»*afls«>fc»K. **i*ita s 

V.fclJfcx.S^^jg&a 5 **''^*' n 



[0 0 0 71 9 y^57^-^*Ji+*«**ft* s 

[0 0 0 81 *3§HBI4, U 

10 ZZXolz-fZZtZn&k-rZ, 
[0 0 0 91 

^_ ^ * - V %*tf - > «r * s» 9- V ^ K i 9 

Xg£K:i75«fifc^*° 
[0 0 l 01 «WJt«6*l»K9-f»s' 

5 i- * * * - a »«T««>«« 
a* $ #m ro-»#«rl»*"*" ^ » i f * * 

[0 0 l ll SlfflK^-fi'^^ftl^Si:, » 
iro^-y^V^Xmit, SiCUXIlSiBt.H 

* 5 •> y a * * ^ * - y 5 n 

JB 1 y * y ^Xmt?^# L/c«H5»l-W Lfi y * f 
^ v ^ 3tf ^ 14 ^ 1 <^ * y ^ ^ * ^ t * ^ T ft * » ffi* 

[0 0 12] #*W»c«6JB2»K9^*!/^> / ^* 
14, S«©±^«»l8iS:^i-5*6»R^XSi:, « 

so n asFH*^ K-T-SiaT* 6 n k SrW^S > 'J 



(4) 



1$Bf! 2000-58511 



0. &»m&.T<r>nn' < *->****-**9'*9->* 
Wfc^ii>^*y-'<9-vl&&XMt, -**9*9-'s* 

^tL, SlCiyfX^ttt^^cS*^ 10 
#® to p IJfgJS&tf n SMMtfc* vz-**9'<9-*n 

m p w»Tffii©«i«r*) o rsi® 1 -^ 9iM^ *j 

[0 0 13] $2©K7^iy^>^ l;: ' t5i - * 
[0 0 14] Sf?iXI4jg2co K^^-y^^S^* 5 



[0 0 15] miXliB2 0K7l'^i'^>^*i*l-* 3 

m*X-*-y 1 f-s9'*ftt&\ &2tox.y°?-^?xm&n 
tr^^fr® id n Sff* 14 p S!«* J:H*y^ 

v , o ^m^m(ommmttom^.it*>^^2to 

[0 0 17] %lX\*m2to p?4x.?*->*1rWZ» 
v^T, ^,\tos.y^-^9yM<r>^y^->9mm^2to 

3,.y?-s?x.mto^-yi-yy'mm±<oi>*z^~ti>w 

[0 0 18] JMX»4»2© K?^^^:**'-* 5 



j!,Cl!.HCI,SiCl< XI±BC 13 tr*tf- 
[00 19] fgixttS^mK^^.^v^ffit-* 

ii.Br^HBr, SiBr< XI4BB r 3 &1^tf^ 
[0 0 2 0] *«Wi«SJS3OTK9-r*y^>^** 

*£f8Xg£. ^»*SO±IC, B8PSCW*I* S 0. 5ym 
£AT OBB P /< ? - > Sr £ tf * * '< * - ^ * 5 

x * /-5 c? - vcoBB P SiSroT«lw«S*fi»« $ (D- ' 

[0021I %ztoV^A^y'f-yy'-Hm^^^^ & 
aM^f.w^cx^^^^*'* 1 *- wp^ 
*-er*/h*<*4. sirox^yne-cRff 

x^tcisv-c, v^^DB-f^y^M^^^^i 
■C(4^y^^^jSK* s 'hS < . BR/j:«i^-Cl4^:# < 
[0 0 2 2] 

[00 2 3] HI Rtf 12 2 l4*$e$J»SfS 1 to%mWM^ 

i£cOXS«Sro»TS«^5r^ LTV*S. 
[00 24] *1\ Ell (a) {Z.m-fiiyl^ 

fgffcBSSl 3it»*tS. StSi io±»-^ffi 

tC*5fco-CB:^/45i^2 5 0 nm<0^^fa->y *'sti*bt£ 
5^«£»1 4ASrtt«U, IRV^X. ¥*J<*J114AIC 
MUnI^»!)y (P) SrK-f^^L-C^** 
114A«rnIi«. 1 4 A±ro0f 

^{ifilw, J5$*S»-fr-C*3 0. 6 5 M mCOS«l»Jti 
(ARC:Anti Reflective Coat 
ing) lSit^HlSbttWtfi. 



(5) 



2000-5851 1 



ft** l B k $r^-r?.S9tl»it^ l 5 a Mfu&x hm 

[0 0 2 5]*K. BU (b) OStllWay^lS 
C*i-J: 5 I- S* l l fcRWtt*?'? ^(ICP: 
Inductively Coupled Plasm 
a ) ly fy«|i:fiAL, *T. CI; #*fcJflv* 

5<DB8p«»Tffli»««»7 o 

[0 0 2 6] [Sl©i"^^*W 
C 1 2 8ES 3 0 s c c m 

HBrgftft 30 seem 

5 mTo r r 

ICP/<7- 2 0 0 W 

RF/^r^?- 200 W 

sot 

[0 0 2 7] RK, @2 (a) ro»2 y^^^XS 
fcS) 1 !)^*.* l 4 A»f l yf ^^I8t 

l 3 lc»-t6iS^14* s i^v^ 2 y^^^fta*^* 

[0 0 2 8] [»2©iyfy^tH 
C 1 2 SES 20 seem 

HB rSES 1 8 0 seem 

He +O2 5E« 3 s c cm 

(He : O2 =7:3) 

10 mTorr 

ICP'<V- 200 W 

RF^T^^f- so w 
S'EtBS 5 0 t 

S&Hi (O2 ) tt^waifcWWl^Tv^ilc^ 

y^i, (He) -c-*f?Lrffl^-c^5. 

[0 0 2 9] I20syf^li». ^ iwiyfy 
(Oa) trWBL-CV^fc*. 1 4 A©*- h 

[0 0 3 0] 13 2 (a) ic^i"* ?l-> 

1 2 <ommn<D&m^\t. *m#m 1 4 a^i** 



[00 3 1] B2 (b) ^3co* 

9, »5fc*U 4 a%l»*-rS„ t-/tt»f^O*» 

[0 0 3 2] [|3«)xyf^*W 

10 HBrtUfi 100 seem 

He+02 SES 3 s c cm 

(He : O2 =7:3) 

6 0 mTorr 

ICP/<!7- 200 W 

RF^-fT*^? — 200 W 

[0 0 3 3] SB3W3iy^X^Xm«-*J^-C«« 
^^^X^co^cy^l-^ (Br) 0>*-£fflV>-C^5 

20 f-y^fctTftx-So 

[0 0 3 4] KiRfllfciiK. 

t. 02 (b) 3 «s--ci.oK»*tt«* 

[0 0 3 5] fc*s, *2ltttf*llBlc*sv>-a±, IB irons' 
fl-fifcLfc**, *WWUA«)IWi:#tt5 0%- 

[0 0 3 6] *fc, 4AK»U*!>t 

[0 0 3 7] (12 roXtt)**) WT. *5S^ro^ 2 O 

[00 3 8] H 3 RtflS 4 Ii#fg9!<7)35 2 05*«Bl*fc 

[0 0 3 9] *1\ S3 (a) |C*-fJ:5l=. > 9 => > 
2 IffliiBK. LOCOSa»b**IHF» 
. 40 SS«22i, f5»4nm»y-Hfti2 3{:«r 
JfM-TSo II2l«±lwiiEI^^^ 0 
2 5 0 nmro#tt*'/!J=^45 2 4 

AfcttMU K^T, *f*I2 4Ai:*fUnI^« 
mm*)* (P) SrK-l=*^LT*»flc»2 4A*rnS 
t-TSc *NH«S2 4A±(D0Ti£(4E»-. ff£ 

*S#*X**I0. 6 5Mm<7>Rttl£ltlBl2 5ai:t'-i 7 *r- 

fcJflv*-C, AfciMBUBitrttSKIt 

so -1/2 5 *4«1AC*»6'' 



(6) 



2000-58511 



10 



10 040] S3 (b) »Slf3x y fV?IS 

*il**l**U ^^^^"^ 
¥*{*Jf 2 4 A K *»rt * - * 2 5 «>■ 0 * ro 

[0 0 4 1] [|io*?f^**] 10 

C 1 2 SEfi 3 0 s c c m 

HBrfltS 30 seem 

He+O: i« 7 s c cm 

(He : 02 =7:3) 

#*EE 5 mTorr 

ICP^f" 200 W 

RF/ ^7?/<7- 200 W 

[004 21 03 (b) 

i b k:*jv >r y f v r&WL#>b £ < ft *a»w * D 

**anLT^afc*. Si Ox *»b 

i a icjsw 5 * * f- > r t k 

[004 31 ^14 (a) C $2^,f^Il » 
19-efcS. 

[0044] [la^y^f^ 
c 1 2 mm 2 0 s c c m 

HBrSSfi 180 seem i0 

He+Oa II 3 seem 

(He : O2 =7:3) 

10 mTorr 

ICP ^y_ 200 W 

RF/ qrXA!7- 5 0 w 

[0 0 4 5] f|2<7^^^XSI*. Sl" 1 ^ 
^igfcJt^-C. lyf^^^ffW (Br) 

ffi2 3l'*ti-2.*^^^^ Wtfc ^ #< ^ 5 ° f52 ° 50 



# - *®m i aic«v>t *ft < ft 5 **« 
y- MBHbH£2 3 cjrrs* y ^^^a«M:* $ ** < * 

3 eD-»**«a-*-a * ^cdsf m t *> e> *» c *«■■ Lf* 
[004 6] rr-et. B4 (a) icv-rzo^ m^- 

2«««»5S««-. ^ig(*S2 4A*SI»*$ 
tLi*IC*5«*»2 4 a«S^5. 
[004 7] *!=.. ®4 (b) K7jH-«fc5K> S3® 1 
7f y^Ili LT«ill»2 4 a * 

[0 0 4 8] ra3»i^^*« 

HBrSftS 10° seem 

He+O! *ft 3 seem 

(He : 02 =7:3) 

6 0 mTorr 

ICP/^- 200 W 

RF ,VT*'<7- 20 0 W 

mtRum so °c 

[00491 ISO*^3» |4 « ^ 
BH2 3C#ti»fi«* iJi,S, ' , * 5 ' fym * i 

5 [oo5oi ar. ^i^-y^^^xmtcm^ixs® 

[0 0 5 1] *i\ C12 fcHBttfe«tf^^* 

iBt*?^ ya*#* * < * * * D a 
rKome*. 

BW »Stt5«*ro**sffi»WI^<ftSfc*« 

| 2 4 A»M «S 1 0 1 

fyWW ]Sh5^ia^«4t5. ft*. ^ 

**. a*. ««»»^ K ^*3^2Sfii 

[005 2]^ Br^iL»*S:«»^ a 



(7) 



2000-58511 



12 



11 



s?* /u» XltSCW** C 5 - fc lc * ° "C**"*"*' 
[0 0 5 3] »±«WLfcJ:'5l^ *»t»«K.fca 
1214 (b) K*i"J:5C, iolic*^ 5 '' 1 

[0 0 5 41 Sfefc, tWSfiLfcJ:^^^-^*** 
ut»y^ < * * ° D 

^■7?M<DlkM.Z*mfrm2 4 AC0)«J¥O7 0%SS 
[0 0 5 6] *fc, *$<£Ji2 4AtC*fL-t*^ 

(B) ty-mrfcciof*** 124 ^' 81 

[00 5 7] (* 2 

[00 581 15 StfH 6 (iittSHOT* 2 
li ro tm*ftroXW»»iB****'-'" CVN *- 12 5 & 

5 [0 0 5 9] EU&tfEUI^LfcKWR* 
±I2 5aW^Hi2 5bA>W5ff«'0. 6 

itSELTtrft?. ^ 
[0 0 6 0] rwiici-sfc. -r**/**-^** 
«r/hS<T?*6fcft, «*«»o«W«'Wt6i* 
is u^^MK2 5b(DSft:^fi!t^* 5 *'« s ^ft v>fc * 



[0 0 6 1] 4*3, T*9**->2 6lZ-i'9=»1Mt 

[0 0 6 2] (»3»IWI»«> «T, «fJ»*3W 
*ft*tte«« K7^,f^Jtti:oPtSffi^ 

Hauftas&lft'S-rs. 

[ 0 0 6 3 ] El 7 Rtf® 8 3 W»6»«fc 

[0 0 6 4] *-T. 137 (a) *✓ 9 =» > 

3»»e><e6«E3 i«>±Bli. LOCOS*b4S«» 

pt«B«3 2i:, J?S*5»4 nm<7>y- h«t<fcl!*3 3 i: * 
»jai-<5. S«3 10±I^S(C*3fcoXS$ 

A**«U HV^-C. ¥«(*13 4AIC»LrilW«)IC 

pffl****)*** (b) *rK-tr^/i-6rtK*9 

p S{|«i2«l, #»W3 4AK»tti 

« a aW8t»*t6. ¥SJ<*li3 4A± 

<7>3r*ffi«fc. *S*flN:Xtt0. 6 5 „ mcD&ttlfcik 
R35ati/^HS35bi:t:8*t5. ff<< N_ C. 7 

3 0>**t**UC i4«*lAfc****lBt*tt 
5,RWKitK3 5 a&tfU-^* HS3 5b*»64S^ 
M^SBtiKWS. r-*. «ft«S«lAlCio 
tta-r^/^-J'S 5»^OMO. 25nmi 
U *ftfia*l BIC*3lt5«-MP*I^^)l 
[0 0 6 51 *1^87 (b)O^l^'^^ 18 

U Cli #**^T¥Wfl«3 4Aro«ttiiIi<*>6« 
J|iW(«i3 4Ali*5lta^^^^-^ 3 5<D " aBW 

[0 0 6 6] [SlW/fi'^ 

C 1 2 9E« 30 s c 0 m 

HBriSttft 30 s = ctn 

He+Oz ff* 7 seem 

(He : O2 =7:3) 

#*J£ 5 mTorr 

[CP/<7- 200 W 

RF/<-f7^<17- 2 0 0 W 

[0 0 6 7] 127 (b) C*tt5C Pl**2fcn 
31 y * V ^3*** * # V 3 4 A (C*5 It 5 n S«B 

# 3 olilffro 7 o%ISit?>. :wtb, S2©I« 

j*tt fc - ^* 5 *-ft^« 1 A 
(c* yfstrw*.*** < ft*&-^ ^ B D_f '' f y * 



(8) 



2000-5851 1 



13 



14 



10 0 6 8] ^8 (a) 0»20x y f^lS 

[0 0 6 9] [Baoxyfy^ftW 

C l 2 fiES 20 seem 

HBrfttt 180 seem 

He+02 fififi 3 s c cm 

(He : 02 =7:3) 

#*J£ 1° mTorr 

lC P/<!7- 2 0 0 W 

[00 7 0] 18 (a) C*ti5C *s/*:^0>* 
£14 n SW* 3 icisit 3 3 

[0 0 7 1] fct-, 08 (b) ©«3»i'7f^^l8 

[0 0 7 2] [»3»*5'^^^*« : 3 

HBrSt 10° seem 

He+Oz mm 3 s c cm 

(He : Oz =7:3) 

6 0 mTorr 

ICP/<7- 200 W 

RF ^T^!7- 200 W 

[0 0 7 3] torosyf-^iatt. ^V^** 7 - 

g 3 3t:ittLl$ftTSm* s i^^^^ 5 ^" t ' 

[0 0 7 41 ro.fc5K. *3Bt»W-*«fc« ■" <75 * 
^*S«3 i±fc»*S*tfcpffl««2i: ,iaiw * 8fc 

b««3 4 B 5rBP)ci-5 Z t #X- 
[0 0 7 5] ft*. » 10151 
roBUSSro 7 0 %S«»5E t Lfc* s > n sm* 3 



Wl/ t5 0%~9 0%<B*s' i 7 t >^&tTfcofc»-&-efc 

[0 0 7 6] (SB 3 »T, *« 

3 

* j£ ( r o V > T El 95 £ ^ BP. L a ; b fft W i" 5 . 

[0 0 7 7] 129&UMI1 oi4*^w^^3(oSJfifl5« 

[0 0 7 8] H7at/B18(C^LfcR»K 
jkR3 5 aRtfV^ ^ 3 Sb^fefcSffS^O- 6 

0 n mflJBHbV !J =» 5^ * * ~ V 3 6 

^ ^ 2 coi-y^>^xm&U : ^3<75ii'^^^lS«: 
20 [0 0 7 91 CM^I^t, ^^^<?-^il? 
ic, MBS3 5 bro5(SM«)*''M^<£^t* 

[0 0 8 0] <caa. ^?/^-^36l;v!)3^«ft 
[0 0 8 1] *fc. fr**-^ 3 

[0 0 8 2] &mmmRummm\zio^x. * 

[0 0 8 3] 

tffc 5 » 2 7 fvnaP»vC 
Wc»i-*»«JtS:*# -^^^^ 

[0 0 8 4] ^1X14^2© K?^*^^^^* 

& <C 5 -r ^ ^ ^ 9 - ^ t tfc^tHSffSr/J^ < T? * fc 
ft, «*<o*»»«** J i*n-f*"* t * ,c ' ^ hff)5 
so «fti ! «^<t l,t *^' >7 h*»*Clc< < is. 



(9) 



2000-5851 1 



15 



16 



5 *fc M^^*^^'-^* iStt7i5 

[0 0 8 5] *UXtt*20>H?<f*y*5'' , #S i,c * J 
tf /<f ^ 9 _ y fl * J: o t - ^ss^-e^ v * > * 

vf-^aa**** < * ° 

rg-eiS^-T ^ n o-f ^ y ^M«» -B.o s SB 
[008 61 f 1XI4I20K7^*^^*S^ 

[008 7] ^lXl±I2©K7^^yf^^ |::ti 
*S Cl2 , HC 1, SiCl4 XI±BC13 £Str 

*[°0 0 8 8] *lXtt»2roK9W 'ay*-^*^* 
as Bn , HBr. SiBr* X(4BBr 3 **tf 

at 

[0 0 8 9] f&2 0K?-l'^y^> / ^** fe| -* 5V '" C > * 
insyfy^ISfcn 8MB* -hw»*B»«ffl-r 5 * 

(b¥-3H*S SrSJ-KflOX-CS a. 
[0 0 9 0] ^roSaroK^'fiy^^ 1 ^ 
5t. SglO*y7^X&K*i^-tffiW* Dt3 --y 



^^-^(^ita^^^^^iSS^tBS^iT.. js- 

^xsi-fc^-c, vig^fc-^x^y^^ 
iiK*s/h$ < *a w * b o-r 

jfc#a 0 

[iaaprofB**ttW] 

o [01] (a) RV (b) tt*»W«3«5 1 

#.a K^-fx^fy^ttlrlv^c^KS^* 

jfeSr^-rxsieroui^tBrsia-cfca. 

[13 2] (a) Rtf (b) 1 

[H3] (a) (b) tt**iii0>* 2 

[B4] (a) SO= (b) l4*»W<OfR 2 

[0 5] (a) BLV (b) li*5M!«>*2«>***1t«> 
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